Different tartrate sensitivity and pH optimum for two isoenzymes of acid phosphatase in osteoclasts. An electron-microscopic enzyme-cytochemical study.
By differentiation of substrate specificity, pH optimum range, and sensitivity to various inhibitors, 2 isoenzymes of acid phosphatase in bone cells have been studied at the electron-microscopic level. When p-nitrophenyl phosphate was used for the substrate, the demonstrable enzyme activity was affected by neither tartrate nor sodium fluoride. The reaction product, when incubated at pH 5-6, was detected in all sites along the pathway for the biosynthesis of acid phosphatase in the osteoclast, including the perinuclear space, cisternae of the endoplasmic reticulum, Golgi complex, various vesicles, and vacuoles. In the osteoclasts attached to bone, the enzymatic activity was demonstrated at the extracellular ruffled border and on the eroded bone surface. Reaction products became confined to lysosomes and extracellular ruffled border when incubated at pH 6-7. Unattached osteoclasts showed a similar intracytoplasmic localization of enzyme as the attached ones, except for the absence of the extracellular enzyme activity. The mononuclear, immature type of osteoclast also resembled the mature osteoclast in terms of enzymatic localization. Except for the osteoclasts, the acid p-nitrophenyl phosphatase activity was restricted to lysosomal vesicles in various bone cells, monocytes, and macrophages. Such activity was inhibited by adding 50 mM tartrate to the p-nitrophenyl phosphate medium. When beta-glycerophosphate or p-nitrocatechol sulfate was the substrate, most of the reaction product was localized intracellularly. Unlike the acid p-nitrophenyl phosphatase, the acid beta-glycerophosphatase or arylsulfatase activity in osteoclasts and other bone cells was inhibited completely by 10 mM tartrate or 10 mM sodium fluoride.(ABSTRACT TRUNCATED AT 250 WORDS)